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2|S. ^ ZL Xl°l 3} {Circuit for Improving Speed of Switching and Compensating 
Mismatch of Output Current in Charge Pump Circuit and Control Circuit thereof} 
ii^l 

£ l^r £A]tV MvE. 

£ 2^r £ l°fl £^1^ ^7] fSl 5a°H , ^gfl^ ^1 

^ 3^ ^- t^^l ^^Al^ofl £Al*V 

£ 4^ t^-€- ^HH <4€- *r*l ^ = s]St t^ltr 

i 5^ 5£ ^*HH *>*1 2)St S^ltr 

fl *H SJ^I- ^- Sj-^S) ^aH^H £A]t!r 

MP31: XI 2 ^^^1 4i^> MN31: X]l :£*} 

MP32: ^ di^r MN32: #31 i*} 

3100: ti}o]o^J=L 3300: XU 

3500: z\}2 Ji^-?- 6700: Xll XH-ijL 
6900: ^12 XM^f 
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<13> ^-^^ ^aJ- ^-^(Phase-Locked Loop)^ *r*l ^5. s}S(Charge Pump 

Circuital *r*l ^5. i^R 1 7fl-^Al7lJi ( i^^l A] ^ 

±SL^ ^ ^ Aj 3 ^ ^ ^ s\.sL ^ ZL *H SjsL^l 

<u> £ 1^ ^2fl^1 ^ A o V %-7) ^Sf l-^-£olcf. 

<15> £ icfl £ a]^ ^ol, o^Aj- ^-71 ^-S^ ifl-S- 3#7l(Phase Detector : 101) , *\ 

*1 ^S(103), ^S. ^(Loop Filter:105), *)H (Voltage Control led 

Oscillator: 107)1- i^trth *\}°] ^71(107)^ ^1Jl°11 S]*H # 

^ CLK^l ^^Hr-I- *H<HW. 3R V 3 #71(101)^ 7}^ ^ ^IJL REFCLK 

z\)o] ^71(107)^11^ ^-^1 Ajjr CLK# wliil^, t*l7l 

( 107)^1 *\ ^IJl CLK^l ^Sr^r7> 7]<^ ^ 4lJr REFCLKSl ^sK-iLi} ^ 

^^MItt 5.4- eflt^ ^ ^IJl UP* #3*KH, =L yV^o] JjLofl^ ^>ol efl^sl cf^ a] 
5L DN» #^tb^r. ^5. s] 5.(103)^ ^sItt fi7} ^ ^]Jl UP^l 

^S^l7li, ^17>5]^ ^<a- li7f cf£ ^1^ DN<?1 ^-f^m ^ # 

4t ^# IHM^. -lit 3gEi(105)^r <a^o.S. ( €- -g-^^1 T^l^-I- 7}*lJl $X 
£L*\, <ims)Tr ^ ^1*H 7l^^l^7> #3 V CLT 

°1 £l$&V%. *lH ^71(107)^ (105)^ #^ VaT °fl ^ 
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^ ^IJl Cim ^Ht^. ^r, ^S- ^3(105)3 #^ V C lt°1 

^ CLK^ ^J^# ^ 7 }X\f]zL, ^2. €^(105)^ #^ Vclt ^H^S, 

^ 4lJi. CLK^ ^r^Hr* ^A]7jcf . 
<16> n^M, ^og- ^ ^ 7l(107) oil^ #^S]^ ^ Aijr CLK^I ^^Hr?} 7l§ ^ 

^JL REFCLK^ ^^iLnf ^Tfl 5^, ifltf ^#71(101)^ ^ UP* ^^Ji, 

*1 ^5L(103)tt #-ff ^^1- ^a]^ Jf-s ^Ei(105)^ ^nflAjEil- ^^Al^cf. 

ojS. ?J*M, ^ ^71(107)^1 *l7>£]*r ^<y- V C LT°1 =H #^5]^ 

^ ^IJL CLK^l ^^7> ^^71) ^cf. ols]- tijcfls, XH ^71(107)011^ # 

^ ^li CLK^l ^^7> 7l^ ^ a]s REFCLK^l ^4^4 ^1 $\^, $\*<t 
^#71(101)^ cf^- a}Jt DN» ^^^l^lJl, ^7l(107)ofl 9J7>£1^ 

VcLT ol #^M1 a]^ CLK^l ^^7} €4-. 

<17> 5L 2^ £ lofl ^71 -f-^ofl &<>H, ^Hflo) ^ 5] 5.(103)1" £ 

Altb 3]S.£olcl-. 

<is> 5. 2°\] £Al^ wj-sf ^-o], ^sflo} ^ ^ k. ^li ^ NM0S H«^E| 

MN21, MN22, ^1 ^ *\}2 PMOS M^l^Ei MP21, MP22, ^ «H <>H^f (2100)» X^-^JL, 
*)1 1 NM0S ^ PMOS S^l^Ei MN21, MP21£) TflolEofl yj-yj- cf£ DN, ^ ^ 

UPB7> 9j7>5l^ V LFO o\] ^3flAlEl C21» ^ ^ ^1^1^. 

<19> Bfolo]^ ^-(2100)^ *Hl, ^12, ^13, ^ XI 4 NM0S H^l^Ei BN21, BN22, BN23, 

BN24, ^ afll, ^12 PMOS S ^*l^El BP21, BP221- i^-^Jl, ^5. NM0S 

^ PMOS e^^i^eI MN22, MP22^1 7lHEofl tifojol^ ^<y-# <?]7}t}-4-. 
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<20> o]*}, 5. 2# ^-S^H ^sfl^ *>*1 ^-^ ^ £-*H^# ^^^4. 

<21> e>ol Efltfo] c^o. ^ij- DN7 |. E^*]^ MN21^ 7flolE6}| O^}^, 2fl 1 

NMOS M^fl^l^Ei MN21^ °l^^r *H2 NM0S S^^l^E^ MN22S] i£if « 0 V # 

Al^lJl, ^12 NMOS MN2251 7flo] ^-^^.^^ ^<y-o] ^<y-# nfl^> 

*] £^=h ^^i, *>*1 V LF o-°3.JfE-i ^JH ^ Isink7> afll ^ 

^12 NMOS — ^5 ^] — MN21, MN22-& -f-^H * =.7fl Jl, Ti^El C21^ «<M^ 

<22> ^i^o^ ^ a| upg^ ^ p M0S E ^^j^Ei MP21^1 7flolM<Hl *fll 

PM0S e Efl^j^Ei MP217> ol^^- PM0S S^l^E] MP22S] iiif - f ^ 

Aj^lJl, *fl2 PM0S S ^fl^j^Ei W229] Til ojE-^^^ ^- ^oj-o] oj^j ^oj-o. ^jzj-^ v§77} 

41.2.^ ^Al^lcf. n^-eH, £-£-2-5.^ Isource7l- ^1 ^ 

^12 PM0S — ^fl ^1 — e) MP21, MP22S. ZL^A] £)JI ( V LF0 °fl ^^13 C21-& 

<23> ^efl^ ^ 3gs 5]^.ofl ojo^ t ^ 2 MM0S ^ PM0S M^l^E] MN22, MP22^ 

^ TlMEofl <y 7 }£)^ «>o]c>|^ ^oj-ofl o]t}<*\ %%^r Vlfq^I -S3, ^-ff- Isink 

31 iii I source^ W. ^J:^ ^5. HL^Q *H°1 

^(2100)^ <$3L 31-fr Isink 3? ^ Isource7> #ff- , n] 

B) «>°1<H^ *ll2 NMOS S PM0S E.^*]^ MN22, MP22<>11 

<24> ZL^l^, £ 2^1 2*1^ ^2flo} ^ sl^ofl ^O^, ^2 NMOS H^^iE] 

MN22S] TflolE-^^^ #ofl^ 7l^ 7i3flA]Eii7> ^fl^-JL, o]E^ 7]^ T^A]^^ 
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A l ^3. *\^r Isink-i- ^Sfrfe- afl2 NMOS S^l^ MN22^1 TflojE 
^M^t}. tc|-eH, ^1 ^ ^ sl^.^ V LF0 °11 ^ €*rfe ^3. €fr Isink 

^1^^-^(2100)011 4^s)o i o.q. i oil- ^*Rr 3Htt Al^V 

°1 ^17} 3X9X^. 4|2 NM0S — "tH -^1 — ^-i MN22^1 ^afl 

AlH^^ cf£ a] 51 DN7> o]7>^ *fl2 NM0S S^fl^iBl MN22-2] r^^<>l ^^1 ^ 

<y-o.S. ^>s]^ ^ 7} ^Kr '$3. ^ Isinkl- Vlfo^I * 

<25> ol^. u>^-7l-^lS ( *fl2 PM0S S^7liEi MP22£) 711 olM-^^.^ 

tt °j ^J: UPB a], ^2 PM0S 2=^*1^=1 MP22^ 7ll°l2=o]l o^^tt ^og-o. + 7 j-^ 

#^1^1 cf. gi^, ^2 PM0S — ^1 — e) MP22^ iS.^^ 7 ] ^ 7)3flA]ifi^ i 
^4) a] ^2 PM0S S^liEl MP22^1 ^^0] ^ ^^-2.3. 

*1°J*1^, 3l*Kr ^ I sour eel- #^^r V LF0 ^1 = ^*};£-l=- 

<26> 14^, ^2fl^l *V*1 3)S-±r 7}^ ^sW^iS. O}^ ^,^^1 ^5L7> JL 

, tcHE 3^ *^^i7> ^^si5i4. ^l^tb ^ ^71 ^f-5L 

oflAi i^sH^ ^-(Spurios tone)^ °\7]*\7}^, ^ *7l ^- = 3 

[^°1 °l^ul*> *>^r 7l#^ SHU 
<27> S-^^r *>*1 S\S,2] 7^*\?}5L, #^<cM) = ^ 

^iT ^ >8=L ?_>^l *°J^1# !L^is}7} ^.^ ^S-i- afl^Rr 3°14. 
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*1 *lHs}7l ^tb XH XR*Rr 3Mt=K 

<29> ^1-71 -=-2}^- ^^>7l ^^Aj^ofl nf^. 3] IE S]S.Sl Jt^ 

7flolE ! ;Elefl<?l, ^ ilif ^«1^>ZL, i^ir XM-^l cf^r ^1 

Jr 7 > XU dl*>, XMS, ^ 3^3^ ±<L 

if ^Wj^Jl, TllolEofl Al^ 7 > ^5)^ ^s|.sl^ *fl2 i^^l ^7>, 7fl <>1 E , ir 

efl^, ^ XI 1 = ^3^r ±.SL + m ^)^}JL, 7\)o]E.o)} 

= efl<?l, ^ XI 2 -ELSfl^Ml ^SJtt ^l^i, ^Heo]} o} 7 }S] 

^ BH<Hi ^d°^l JEL^l^S. #ff-£] XH*H= ^t?A ^ 

W <M ^ ^ #3 XHJ=°fl ^ *fll ^ ^]2 

0 ,m#, XI <X^, ^ #3 ^7f^ Tfloi^on ^sq^ ^^ofl 

<*| #^#o_5L «o v #^fe- ^V^l XM^tt X] 1 ^ XH^, ^ dL 

*}<3} THolEofl #l^-g- ^1^, ^^cHl ^ ^1S7> <y7>£)^, #^^O.S. 

^- 0 ^}3, XH^l 9l7\Q X12 XH ^l^^l ^&<L3. ^^s]^ ^^>%= 

°1 Xl^^l^ X12 ^^tb^. 
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<30> -g- /g^^HHl *§S. s\S.9] s\S.°)} 91°]*], ^ *\}2 S. 

^JjMr ^ ^ ^ ^^ll^Eil- a^ui, w^^l AA Al £ ^12 il^-M 

^ ^SflAlE^ ^S^, TH^Al^^ Z^- 

zt *fll ^ *fl2 iL^Jfs] ^*}JL, ^11 iL^^l it€ *M 3)13 *ll 

<3i> cf s. ^Al^ofl ^ s\S.^, TlMS, ^.efl^, ^ 

^"tll^Jl, ^i^r , TflojEofl cfo. ol^S]^ #^S}-£)^r *fl 

1 ^$)$ 711 ojE, ^ #^H1 ^#51^ ^til^L, TllolEo]] 

JE.£flo}ofl ^S]^ dl.2.^« ^Hl^}i, TflolEcHl o]7}-5l^ ti}°l<>|^ £<#6]) cgfl 
9l°-5L <$-§r *)H*Rr Tfl^E, =eflo], ^ *fl2 4l4 

^ iELeflo]ol] ^^£l^ 41^.^1- ^til^Jl, TflolE^ o]7|-El^ t^H^ ^oj-ofl <^ 
ELEfloJO.^ #^5}^ ^ff-o] cy^ ^fl^^ ^ ^V, ^ ^ =ii*} *J ±*}<H 711 

ol^o]] z}-Z}- ^5)^ 1 ^ ^2 ^Wl^i, tij-^ ^ ^ ^ ^1-1- 

71^ W>o]^^ ^ojvg- aftl ^ ^12 #7>5. Zj-ZJ- #^*Rr W^H^^-l- 5L^Rr *M % 

^#£1^ ^Wl^JI, ol^cfofl tf£ a]^ 7 > <y7>5l^, ^ 

-H-^ 1 ^ *Hl ^ ^ ^ ±-A$\ ±.$L^°\] ^ 
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<32> ^Al^ofl 14s. ^ 3^0} ^ ^ofl o^O^Ai, XI 1 ^ XI 2 

UL^^r 44 ^ ^afl^l^* S^-*>j1, ^4£r 44 XI 1 9? XI 2 JS. 

44 ^2f)AlB^ ^^M, 7W|£i4 4 
4£r 44 XI 1 £ XI 2 Ji^^ #34* 

<33> -a- <^^Ai^]ofl 14=. *>xi ^ = 5)3.* XH4tt XH 

XMS, 31 Mif ^tal^JL, iiife 34=M, TllolHofl rf-g- Al^7> <^ ^ 

£)4 %^3-3*r XI 1 7flo}E ) , ^ ^ofl ^5]^ ilit 

*KZ, 7lMm<*l| A]Jr 7 > XI 2 ifl^ ^4, XHm, = 314, ^ 

*U ^^H 1 ILZ])<£°\} iiif ^W] ^}JL , TflolE^j ol7>£|fe 4°1 o] ^ 

#<&6\) <*\*}c$ ELZ])°}SLS. #^4^ 4^ °<J=-£ XH*Rr 44 ^4, ^ XW M , 
4, ^ XI 2 ^4^1 ^14^1 ^^fe 41^1- ^14^, XI°lS4| 47>4^r «> 

o}o^ ^oj-ofl o^j-Cr} c^jol 0_ S ^^-S] <£■§- XH4tt ^4 dl4, ^ 44 

^4 4 ^4 ^4^ 7floiM«Hl ^7^^ 44 4i4 4 #4 ^4# 44 %^sJ-4 
4 ^ 4^=r 4^r 4<X<X^ 44* Xll £ XI 2 443 44 M*Kr 

* i44^r 44 ^ = #3 4^-4 J±#*>*r ^S.ofl 2144, oj 

34, XH4, ^ 44 ^43 XMM^] 3^r4*r #34* ^14^, 4* 4 

17} 47>sl4, #34°-3 441- 4#43, XH4°fl 47>3 Xll XH 4^1 
#34il3 444°1 XH^^r Xll M.^, g 0 U34, XH4, ^ ^4 ^4 

S] TflolEofl 3^4^ #34* ^l*>Ji, °J 3 4<H1 ^ A J17} 47^^, #^4^ 4 
4* -B-^^, XH4*fl 47m XI2 Xl^X 4^1 ^4<X #^4^-^ -^°Jsl^ 44^°1 
Xl^sl^ XI 2 Ji4^-« ifsfe Ji^ Xl<X47l XH ^^4, «H 
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S] ^>S] fj-^ ^7}£] TflolE^l-oj ^oj-ol ^^o. H_ -g-^j-i-s. j\)6] 

iH^Rr ^1 *lH^, ^ol^AltL^ ^ 2 ^ £ ^ i7>^ TflojH^-ol] 

<H, ^12 "fl «H°U 1J f£l *fi2 #7>^ Tfl 

<34> ^ ^^a1<^i<hi 14^- *ih SU^i, *fli ^ ^12 i^^f ^ AA 

* ^nflAlEil- if-^ji, t^S] og^^ ^ ^ U ^ ^, 12 t^^Lc] og^^ t$A^ }jl 

5E.^ S.^- efl^g *fl<>M£r ^ ^1 ^ ^2 iL^£] 

<35> ^. ^2] <£^)d\)d\) *\}o] $\S_o\] 0X0] ^ , ^11 *lH-a^ U1JH71, i-^ *1 ^ 

^ IMIL, tilJH7l^ + og^cfo. ti^o^l *Lcq ^ U ^^£]J1 ; - 

«a§m*HI ^^-7]^ #^#0.^ ^ U ^ ^^ 7l . ^^tf. 

<36> M}-^o} ^^^c^joU r^s ^ s\^o\) ^12 *lH^Mir W1J271, 

^, ^ i^VJl, ti]il7l^ + oj^^ ^ TflolH^ ^^£]J7, - og 

ti^l^^^-^ ^12 ^Hl i^^l wlJH7l^ ^ ^^-7]^ 

oj^cfTiofl ^^71^ #^3-0.5. ^ 2 ^(^ A]^ 7 |- 
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<37> o^}, ^€ ^^-i: % v 2:5>^ -g*HS -S-Afl*! -g^cf. 

<38> M. ^o\] 4^- *>x] si 5.^ MOSFET M^fl^l^E-] ih£-^:Cf . 

±7.}^ Tfloje, ^ £L^l<y# ^u] *Vu]-. MOSFET S^fi^l^E^ T^eo]] o]7>£)^ 

(BJT) , ^ ^} 2.^ M€^^E](JFET) ( ^ #31 Jl4 E^liEi 

(MOSFET)^ ^-4? «V£^11 €31 SL-a)- J= €*1^ (MESFET) ojcf. 
<39> ^ °1*>£1 ii^H^ MOSFET* ^S}JL7} *lt} 

. ^i'-h ^- ^Al-^ MOSFET ^ ^VM^ ^iL3 -g-^Hr 2.€- ^>°fl ^-g- 

€ ^ 91^-. -S- ^I^HHtt MOSFET* f4l^ 7 fl 

^ ^^7> MOSFET SLS. &-g-8r ^*H131 ^l-^^l-cf. 

<40> £ 3 £- M. <^AHH Of ^1 rfn Sl^l- J£*l ^ 2]^£o]c}. 

<41> £ 3 ofl ^o], ^- l^o] ^^Al^ofl tt)-^- ^S.^ 4l ^ 

^12 4i*> MN31, MP31, i*} MP32, MN32, «H<>|^ Jf(3100) , ^ 

*{|1 ^ *fl2 11^-^(3300, 3500)* SL^^h 
<42> £ 3 ofl ^ MN32, MP3251 7fl °1 s -^^^ 

7}s$ 9]^X\^^7\ *H nl^^ ^ ^ o. ^ ^ ^ 2 ^^^.(3300, 3500 H 

Ji^-iLS*!, ^1 ^iE 3)5.^ ^H^j ^£ ^ V LF o°fl * =^ ^^-^r 
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<43> ^ll ^ ^12 i^^l ^7} MN31, MP31^ AA$\ ^jojEoil o]7>sl^ t}£ ^IJl DN ^ 

<3 UPB^l Sr^sj-Sl^, ^ % H o v ^i 4i^> MP32, MN32^ AA^\ TlH^l °A 

7}S\t= v}o]o]+ ^oj-ofl o^^H 5] 5.^ #^cf V LF 0°11 ^-fM °J=* 

<44> yj-ol^Al tL( 3100 )^ ^ ^ 2 #7}(301, 303 )» ^Hl*|-al, *H ^S. 5]^^] « 0 > 

# ^ ^7} MN32, MP32S] TlMEofl AA ^VW. 

<45> ^ ^2 iL^(3300, 3500)^ ^^^(305, 311), #^(307, 313), % 

*)H^(309, 315)-ir ^^-JI, ^^^(305, 311) <*H A^: #5- DN ^ ^ UPB7> AA 

^7>s)^, #3^(307, 313) AS ^V-fr zj-zf «o v # ^ -fr^tb^. £th *fll ^ ^12 Ji^ 
^-(3300, 3500)^ *lH£-(309, 315H ^ 91A& ^ *fl2 aJM *]Jl VccCAL, 
VssCAL^ll #^#(307, 313) AS. zfrz* nj -f^s)^ 3*}^* *1HW. 

<46> ol§> f £ 3^. %v^>^ oil- ^#5] ^^Tfll- -g^cK 

<47> i ^ ^12 ^> MN31, MP31^ TlMm^ ^ t]-£ DN ^ ^ ^IJl 

UPB7V <?]7>5lJl, £Lefl<y^ AA H o v ^ ^ r£7> MN32, MP32£] ± 

A A 3*1 ^ ^#€i=f. H o v ^i ^ MN32, MP32S] TflojE^ z|z}- 

H>ol<^^l«.(3100)Sl afll ^ *fl2 #7j-(301, 303H1 3^5)^1, *\3. %4j-£\o] 

*1 V LF(r 8: «^*tf. 

<48> *fli ^ ^2 Ji^ -9- (3300, 3500)^1 ^#(305, 31lH]^ AA A£ DN ^ ^ 

UPB7> o]7>SlJl, #^^(307, 313)£- «o v ^ ^ 4i7> MN32, MP32S] t^o] % 
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<49> -S- <^aHH 4^ # -*H|*1 ^^tb^. 

<50> ti}o]op 0 i ^.(3ioo)fe *fll, *fl2, *fl3 ^ *fl4 NMOS E^]iEi BN31, BN32, BN33, 

BN34, *Dl ^ *H2 PMOS e^UI^e] BP31, BP32, 9J w}°l<>l^ ^ Ibias* a^^. 

(3100H1 tfl^ *H1^ ^^=*>7lS 

<5i> * *fl 2 iL^(3300, 3500)^ AA BF31, BF32, % C31, C32« 

if-tVt^-. b^s] BF31, BF32^ ^ afll ^ *fl2 11^-^(3300, 3500)^1 

(305, 311)*- ^^*>^L, AA ^sflAlEi C31, C32^ <H#2f 

C31, C32S] zj-zj- *fll ^ iL3W3300, 3500)^1 '#§^(307, 313)* *g^W 

. BF31^ «H efl^ aflo^^ *)U ^1^^.(3300)^ ^1^^(309)* ^*>^, 

BF32S]- efll ^|<H^ *fl2 Ji^(3500)^ ^1<H^(315)* ^tb^. 

<52> ol^>, £ 3* %h2:SH -g- <aj^UHH 4=- ^1 3gs 2)5.^1 ^ 

<53> ^1 3gn -gj^ofl t}£ Ajjr DN7> ^l7>£)^, *Dl ifl^J MN317> ^ JI , 

V LF o^] 3^r€ C31^r «o V ^l€l=f. ^, V LF0 AS. 

JfB) ^3 Isink7> wj-^i MN32, £ *fll ±.A MN31# ^*fl 3*1-3. 

^1 ^^1^ C31tt o]^ D }?}7W£, ^Ml s] 5. oil ^ ^15. UPB7> 

Sl^s)^, A]2 ifl^l ^> MP317> v LF0 °fl 3^r£ 

TlsflAlE^ C31^ ^, #^0.3.-^ Isource7> aj|2 ^^^3 4i7> 

MP31 ^ ±.*} MP32» -^*fl V 
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<54> o] 7j-f , ^-71 -a^tV u><4 ^o], ^ * h 0 V^ ^7} MP32, MN32S] TlM e -^j^ 

7j 7]$ ^sflA]^^^ ^ ^ wj-^ MP32, MN32^ Til o]h o_ s ^ 

^ ^M^n}. ^ ( *>*1 «a ^IS. UPB7> °17>£|<H, i4 MP32^ db^. 

i^- ^<y-ol ^^S. ^^*>7ll 5]^, ±.7} MP32^ 7llol E-^^^^V ^ 

2flA]^^^ °1«H, MP32^ TflolH ^o]-ol ^^O.S ^*>7fl ^Cf. o] <2f 

tiVcfls, = 2)5. nR: a]^ DN7> <y7>S)o^ f hj-^ ^7} MN32S] ^liLi^ ^i^o] 

Tj-s^ig, h 0 V^ di7> MN32£] Tflole-^^.^^- 7 )s$ T^^m^S. 91^, 
«o v ^l 4i7>> MN322] TflojE ^<y--g- ^V^ 1 ^. ^-^i, a>*1 s\S.2] >«>€■ 

Tl^flslJi, V LF o°fl JL = if Ji^^i Ti^- Isource ^ ^3. ^-fr- 

Isink ^<£x}7\ ^^^cf. 
<55> ^fli ti^-^-(3300)^ ^s] BF31tt a}*1 ^5. ^5.^ nf£ <&5L DN7> <?]7}£l^, *fl<>| 

^(309)011 ^]7>£]^ ^11 a}Jt VccCM 3]£H cf-Sr ^]Jl DN^ is\o] gflif & 

^ 2i^?>}cx), 7]^X\B\ C315. 917}^. 7i2flAlEi C31S1 ^^Hl oj:^ ^oj-o] o]7>S]^ > 
7-| 2)] A] E-) C31^ ^i*>* ^#*>7ll S) Jl, Tl^A^ C31S] E)-^ ^og. 2, ^ ^ 

<56> nj-g- Aljr DN7 > O] 71-51 JB" 7 ] ^ ^SflAl^^ofl ^7fl^Hr ^S}^ ^AlEl C31°fl 

^7]]^ TiuiiAiE^ C31011 ^ -g-^w. n&i- 

Ai, ^1 Aljr VccCALl- ^^^1 S^^H, ^11 3300) £4 #^^(307)«^] ^# 
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C31°11 ^tb ^°1 ^S. «o v # ^> MN32S] 711 °1S «J3*>7fl -R-*l 

<57> ^12 (3300)^1 BF32^ *M ^ = ^S.«fl ^ -ilJL UPB7> «l7>s|^, 

^(315)^1 Sl7>sq^- XII 2 VssCM ^*>c^ UPB^ $M 

2^*H, C32S ^7>^:cf. TH^flAjEi C32^ ^^:<Hl ^ <?l7>5}^; ^ 

*IWB] C32^ ±.7\ MP32^1 TllolE-^^^^. TlsflAl^iS-f-Ei ^*># -fr^^V 

71] 5)JL, ^3flAlE-] C32S] E^, ^ ^ i^} MP32^ 7fl E ^^Tll £t}. 

<58> A) Jr. UPB7> <?]7>^ ^ 71^8 ^olflAl^i^ ^Tfl*}^ ?A*\^3\ C32<Hl 

^ll*Rr ^\*$°\ ^ ^*V^= 2:71 ^3HH 7 1 ^ 7^ sfl A] l£ ^ ofl 

^ti^Kr Tl^T-lE-l C32^1 ^ti^Rr ^ ^ 

*], *f|2 ^ VssCALl- 2:^*H , *H2 (3500)^1 #^ #(311).° S -fr 

#*HM- ^H*}^, 7)*S Ti^Aji^ofl cq^ ^4 ^2 ^.^^-(3500)^1 71 

*M El C32ofl ^oj- 7< }-S>7> a^s. #3flsH, #3 ^> MP32S1 TflolH ^oj-A. <^S} 

Tii ^ sm. 

<59> Aj-71 H>sq- ^-ol ( Qj-gAldflofl tys. ^.7] ^ = 3)5.^ xfl 1 * *fl2 

J13W3300, 3500)1- ^Hlfl-O-S-H, ±7} MN32 ^ MP3221 tIHe o] 7 > 

3£r HH°li SllM ^*H1 4^ £*«Hf ^-1: «oM«" *r 5£4. nJ-iSH, 

^J* 2)5.^ ^£ 7 > 7HA1S1J1, ^*Rr ±SL^ ^ Isource ^ Isink 

1- M<£ V LF o°fl tK2-S*|, ^ ^12. UPB ^ ^ AjJl DN<^1 4€- 

Isource ^ ^3. ^ Isink ?i l-<a^l* Ji^* $X^. 
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< 6 o> £ 4^ ^HH <4€- *M ^ = 

<61> j£ 4<>fl H^s] w}<4 Qo] t cf^ ^Aloflofl 4^ ^1 *IU ^ 

*fl2 ^i^> MN41, MP41, ^> MP42, « 0 >^i MN42, wH<H^-¥-(4100), ^ 

*fll ^ *H2 Ji^Jf(4300, 4500)1- 5£^-*!r4. 

<62> £ 4 ofl £A]^ jgH HJ-^ ^ ^ ^\ mA2> MP42^ 7l>$ 

f]^]^7} nl^l^ <31h8: *U ^ ^12 1^-^(4300, 4500)<Hl SJ«H 

JS^O-iM, 3^ i^^i #JE ^ V LFO ofl *=^r Irl^l* 

<63> o]Z\, £ 41- ^^H, CfS. ^Al^oll Of s. ^A 5* n 5| S o] ^ ^ 

tj-^r, *U ^ ^12 ^^^1 i*} MN41, MP41, ^ ^-^ 4i^> MP42, 

MN42, ^ «M°K 1J f(4100)^ c 3 el] ^^^l^Hl 4^ S]S 

<64> ^ ^2 11^^(4300, 4500)^ ^^^(405, 409) ^ #^#(407, 411)^ 

3., ^#(405, 409 HI AA 9l7}& cf^ a] J: DN ^ ^ ^]JL UPB^] 
(407, 411)^.5. -8-^ ^ ##^4. *fll ^ *fl2 ^^-(4300, 4500)^ 

(405, 409H1tt ^ cf^- Aljr DN ^ ^ ^ UPB7> o]7Vs| Jl, #^#(407, 411)£r A 
A a o V ^i MN42 ^ ^^i dt*} MP423] di^^l ^^tf. 

<65> ^ iL^(4300, 4500)^ ^ IN41, IN42, ^ ^s^Ei C41, C42 

^ S.^t\. <y*^ IN41, IM29] z^-zj- afli ^ ^2 H^Jf (4300, 4500)^1 <y 

^#(405, 409)^- ^^*>Jl, ^ ^AjE-l C41, C42^ ^^^cf. ^afl 
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C41, C42^1 zj-z| ^ ^2 iL^^-(4300, 4500)^1 #^#(407, 411)^- % 

<66> ol«> t -a tj.^ ^A]^ofl sj^S] ^*Vt]-. 

<67> ^1 3gn s)^o]l tf£- a] 3i DN7> tl?}^, ^ 1 ±x} MN417> sM^^, 

+ t£6)) ^7fl^ 7l^J ^uflAl^^^ h c V^ ^} MN42^ i^^^l ^O-S. 

<68> ^.^-^-(4300)^ IN41^ ^^^(405)^1 ^V<=»1 31^2] x}£ >yjr DN7> <?1 

7>£l^, ^ ^IJl. DN-i- *M*H S.^- 511^1 ^IJlI- Ti^l^ C41^ 91?}^. ?1 
C41S1 -g-*l *|<y-oj <?l7>Sl^, TislHEi C41^r ^ MN42^ ^.i^ 

TlsflAl^iS.^-E^ -fr^Ti] ^cf. i4^ ( wj-^ ^} MN42^1 

^#^-2-3. w c v*i MN42^ = efl<?]°ll^ €*>^- ^3. ^ Isink7> * 

<69> SIS. ofl A]Jr UPB7> <y7}£l^, ^2 4l7> MP417]- Jl , 

MP42^1 ^^.i^-ol 34} ^l^^S #^€t=h ^M", ^"71 wj-^ MN42SJ- 
D >^r7>^lS, MP42^ ili^i 7}*$ T^aI^^ 4i*> MP42 

i 

<?o> *fl2 iL^l Jf (4500)^1 IN42^ ^ ^#(409 HI 31 ^ Ajjr upbj} oi 7 }. 

3^, ^ ^ UPB1- 31^ Ajlf Ti^E-l C42°l] ^V^Vcf. ^sflA]Ei 

C42<2] ^cjofl <#cq ^<y. ol ol 7 >^^, 7-| 3fl X] E-) C42^ MP42^ iii^S] 7]^ 
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Isource7> *E\7ll -gcf. 

<?i> nJ-eH, ^-^s] q-^ -y^H^ ^ *fl2 ^^^-(4300, 

4500)1- ^1 °-3.*J , ^ ^ ^> MN42, MP42^ -^^^^-oj] ^flsVfe ^sfl 

il^al, *H 3^ 7fl^Al^ ^ olcf. 

<72> £ 5^ a Cf^- ^X|o}H oj-s. ^1 3gs 5]^^- £Al*V 5}^£olt}-. 

3°fl *)U ^ ^12 iL^(3300, 3500)5}- £ 4^1 J£*l^ ^1 ^ *f)2 il^(4300, 

4500)1- -E.-T - lt^4e ^H, 5. 3 ^ £ 4«fl ^aH)<4 ^0]^^- ^cf. 

<74> Mj-^o} a 4=. ^AHofl 4S ^1 &JZ 3|3.fe 47fl£| iL-§ 2] SI ^Hl^-O.^ 

*| , ^ MP42, MN425] Tfl °1 e 2) 7]^ t^a]^ * i.^^ 

3* 711^^1 Vlfq^I #^R> 3 3- iL#t!-th 

<75> £ 3 £ 5^1 ^1 ^ S 3?S.<H| &<H*1, ^11 ^ *D2 Ji^(3500, 3700) 

^ ^ ^ MN32, MP32S ^ -fr^*}^, ^ ^ ^> MN32, 

MP325] Tllo] E-^^^^V 7 ]s$ ^3flAl^^ 7 > ^1 S)S.o1] ^7}^. 

^•^14, ^ ^12 ^-^-(3500, 3700 HH ^ -R^Slir ^V^l » 0 >^ ^ 

dt^> MN32, MP32S] t\\o)j= «a^$>7fl ^A}7l7l ^*>^ ^1- 
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^=4 v LF0 ^ 1^*1^ <^#*i £ 3 £ 

£ 5<*n *>*i ^ = sis^i 5a°H, ?h ^sfl^i^^i ^ 

£ #3 ^ V LF0 ^ ^ ^r^lTfl sIji, aL^flo>^- ^o J - > ^ E - 

°fl ^ ^nf. trj-^, ^ ^12 Ji^Jf-(3500, 3700HH iL^s]^ 

<76> cfnl, £ 4o\] s\g.2] ^ A]2 iL^ S)S(4300, 4500)^ « 0 v ^i 

^ i*} MN42, MP42^ ^^^^-o] m}^.?)} ^ ^ ^^^-S. *>7l ^fV 

<77> £ 6^8: £ 3<^1 jq^ofl *fll ^ ^2 ^.^-^-(3300, 3500)^ 

all*. 

<79> £ 6<^1 ^r^l, ^J^H^ rcj.^. ^fl l ^ *fl2 i 

i:7> MN61, MP61, 4i7> MP62, « 0 v 3i ^ MN62, «><^1<>1^-^(6100) , ^1 ^ ^]2 

11^(6300, 6500), *fll ^ *fl2 ^ SW1, SW2, ^ afll ^ *fl2 *1H«-(6700, 

6900)1- SEtb, «>^^>7fl^ *)H #^ V LF0 °fl tHsK-£Als)x] &£-) 

<80> o]5>, £ 6^- %2:^ ojs. ^^^-o] <g^^7jll- ^^tb^. 
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<8i> 4°>, s)5.2l ^ A]2 ^\ MN61, MP61, MP62, « 0 v 3l 4i 

MN62, w>oH^^-(6100), ^ ^1 3l ^2 ^.^-¥-(6300, 6500)^ £ 3°1] £^1^ *>*1 
3\S.2] 3l *\)2 ifl^I ^> MN31, MP31, ^ ±x\ MP32, « 0 v 3l ^> MN32, «> 
°l<>K 1J r(3100), 3l ^11 ^ ^12 £1^(3300, 3500)2}- n. ^ ^ ^^je.^., 

<82> SWl^r wM^H 1 ^(6100)21 *Hl ^V(601) 3l y o v ^ ^} MN6221 Tfl 

°m*Hl ^331, *fl2 +3)*) ^ SW2-& w>o]^^ «-( 6 l00)^ ^12 #*}(603) ^ 

i*} MP6221 TlH^^Hl 
<83> *fll *lH-¥-(6700)^r ^]1 31 *\)2 ^#(617, 619), 3\ #^(621)# ^«1^JL ( A 

1 ^ ^12 ^#(617, 619H1 0 j7^ ^21 *1]2 ^H-f (6900) 

*fll ^ *fl2 <^#(623, 625), 3\ #3 #(627)^ ^l^Jl , ^ ^2 ^#(623, 

625 H 9l7}& £<$2] 

<84> 6700)2} <y ^i&(617)£r w}°l c>| ^ -*f(6100)2] *fll ^>(601)<Hl ^ 

^12 ^^^(619)^ ^ ^> MN622] TllojEofl ^^r^. S*V, *fli ^1^-^.(6700) 

2} #^ -ilJE. V CC CAL^ *}*1 ^ = 31 *)H S.^ ^1 

(3300, 6300)2} ^1^^(309, 609)^1 H7}Qt±. 
<85> ?\]2 ^1^-^(6900)2] *fll <y ?^(623)£- ^> MP6221 t)H;eo11 ^ ^s) ji , *fl2 

^#(625)^ (6100) 2} ^12 ^>(603)<H1 ^^^4. 5E*h *\}2 ^H^-(6900) 

21 #^ ^IJL V SS CAL^ *}*1 31 *1H 3 3. ofl ^112 JiL^ 

(3500, 6500)21 *lHcf(3i5 ( 615 )ofl o}?}^ 
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<86> o)is} t X)i & ^12 ^H^-(6700, 6900)^ ifl-Sf 

<87> *lH-T-(6700)-b ti]ii7l CMP1, ^r^- SW3, 3^71 INT1# S^W. wUs 

7l CMPl^ + °g Till 6700)^1 *fll ^3^(617)* ^^^Jl, - ^]1 

*fl ^-^ (6700)^ ^^(619)^- ^^tVcf. *]M7) CMP1£) ^ SW3 

9\ ^ *]-g-7j INT1S] °J ^£-3]- ^^JL, 

7} INT15] afll ^1^«-(6700)^ #^#(621)4 ^^^cf. 

<88> ^2 TlH^f (6900)^ v)M7] CMP2, ^ *] SW4, ^^-7l INT2# if-*^. 

7l CMPl^ + *l]2 ^l<>|-^( 6900)^1 Tfll ^^(623)^8: - ^12 

7110^(6900)^ ^2 °J ^(625)^8: *]M7] CMP2^ ^$1*1 ^ SW4 

^ ^#4 ^31*1 ^ SW4^ ^-g-7l INT2 °J^^4 ^-g-71 

INT2S] ^12 ^^-¥-(6900)^ #^^r(627)4 ^^f^cf. 

<89> O]^, £ 6°fl 4^" 7flc>| 5)^^ ^-fr ^-Afl^l ^ 

^ SWl-g- -=-5. t>H<H^ u o v # MN62^ TlH^l o] 7 >5qs.^ tb4 

. ^ cf-S-^] , Till SWl-l: 7^*\?}5L, ^5. 5)^1 *fll <0Jl PHDR# <£l 

7VW. Till ^IJr PHDR 71- ^l7>£l^ ( ^"71 «>4 ^°1 , B o V € MN622] >H <>] H 

i7> MN62^ 7llol e-^^^^v 7 }xg 7] ^fl ^i— 5. <y^H =£#3-^5. 7j-^> 
Tfl 51 Jl, *Dl Ji^Jf (6300)^1 ^2fl^lEl C61^r Jt^*>7l $)f>\°l ^€r># U^^t*. 

zl^i4, *fli a. ^ (6300)^1 w o v #s]^ ^^>^°1 J±#*fl°> %t °l€-3<y ^^t-^j^ tH*. 
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, ^\ MN62^ 7flo]S ^-g- w>olcH^i^- (6100)^1 afll <2*}(601)5. #^5)^ 

<9l> ^fli ^^^-(6700)^1 W1H71 CMPlfe + ^3 °J7}£]^ H>o]<H>a ^-(6100)31 afll 

^> (601)3] #<$3\- - <tm#o\] «l7>£|fe ^ MN62^1 71H;e ;&<g-g. ^JE*}^, <# 

*>-!- ^^7l INTl^ alJR^l CMPl^H *fll 

4]JL V CC CALS *lll V CC CAL^ £\2. ^ *>*1 ^S. afll il 

3 -¥-(3300, 6300)^1 ^1^^(309, 609H1 °j7}sl^, ss) BF31, BF61^1 *M 
SJ: Vcc^tr S^^. 4^1, ^1*11*13 C31, C6H 9l7}$\^ 3JM *«<H^o.3.*i, ^ 

C31, C61<*JM "cM^TT ^o V S^^cf. 2, ^ ^s|-7> ^-g-*}*] 

«o V ^ 4i7> MN62S] 7flo]E ^oj-ol -E-S. ^i^icf ^ ^^MItt *fll ^ VccCAL^I 

*Si ti o V #Sl^ <£-§- ^7>Al7lJL, o.]^ tilcH^., -SLtf #*>^ °<J=°1 

*& 7 A 4i7> MN62^ Tflol Eofl o]7>£)fe- *l<y-ol s-s. ^<^ticf ^ ^-fofl^ *fl 

1 AlS VccCALS] ^ ^ ^B] J±# ^AlflCf. 

^H*l ^ SW2* ^^1^ ^-5. %\<&°] MP62-S] 7lMM°fl °]7l-£) £.-!=- tb^f. 

ZL rf^-ofl >^*1 ^ SW2^- 7flwj-Al7lJL, *>*1 5\S.*\) *\]2 *]Ji. PHDRB* $]7> 

tb^-. ^12 ^IJl PHDRB7> «?l7>sqi£!, -#7l , MP62^ TflolEofl 

<?l7f£]^ &<$£r #3 dt^> MP62^ 7flolS-dl^.^i?i 7l ^ 7l2flAl^>iS °J^H 
3. ^^>7fl SlJl, ^12 ^-¥-(6500)^ t| 2fl a] E-] C62^ oil- ^.^*>7l ^*><^ ^*># ^- 
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, MP623 7l]olEofl o]7>S)^ aW*^ (6100)3 *)12 

(603)5. #33£r cf-g- 7^711 ^rf. 

*fl2 ^l<^^-(6500)3 ali27l CMP2-& + ^^ofl °l7>5}^ ±.A MP623 TjHE 

^1 ^7}^ #<#4 - ^^Hl °J7>51^ ti>oH^i«.(6100)3 603)3 
al^M, ^oj-o] t^th=K ^«-7l INT2^ «1 JH^l CMP2°1H ^ 

*}<*| *fl2 *1H ^IJL VssCALS. *)12 A°\ ^5- VssCAL^ 5)5. ^ ^5. 

51^3-^12 iL^(3500, 6400)3 ^1^^(315, 615)^1 ^E)^, *\*\ BF32, BF623 S. 
-f « ^ & V ss * tq-eM, 7i2flX|Ei C32, C62^1 ^7>£]^ &o] ^ 

cH^^-S^I, ^sflAlEi C32, C62°1H -B-SJs]^ iLtf #SHM S^^cf. ^, *l*}-7}- 
^ ^> MP623 t1]o1eo]1 ol7>£l^ 7£<#°} ^M.^ # T^ofl^ 

^12 *1H V SS CAL3 ^-g- -fr^sl^ °d=# ^7H7lJL, ol 

3- Ji# #*}3 M^r i:7> MP623 TflolM^l ^l7>£l^ 

°1 « ^Ji^ ^ ^-fofl^ ^2 *)H V SS CAL3 ^ f7}Al^ -a-SJslfe 

#*>3 #^1*!*}. 

£ 6°fl ^o] s] ^.^ *>*1 2]^t £ 34 ^o] ^csRr , o]sf ^. 

7} 3)St °l-g-*M 3H4. 4«M, *>*1 5]St £ 54 go] ^^Hr ^ 

iE^r ^11- £^«H ^-f^, ZLofl SjSf °l-8-*H ^<g5H 

*H?fl 7.>^*V4. 
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<95> a. ^6fl nfH.^, *>*1 :g = XI 1 ^ X| 2 2.^ ^Sf ^-7HH , *o v # 

^ dt*V #Xj*Rr 7]^ ^3XflAl^^7> ^1 51 Sol] XI 7] 

f-o.S^, ^1 $2. 4*3E.» 7fl^Al7lJl, #^^1 JliU^ Ir^^l 

<96> s^v, *M 2)5. oil XH 3s.* ^-7>^-o.s>H, XU ^ Xl2 il^ iL^ 
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[^% v 1] 

°1 — , ^ 41-2.^* ^wl^Jl, #71 ^*1 £H , #7l Tfloj^ofl 

4£ #S7> *)U ^7]-, TflolS, =efloJ ) £<&6\] ^^S] 

iiit ^Wl^-Jl, #7l TflolEoll oj Al^7> ^2}- 5]^ ^12 -tfl^J 

TflolM , =5110], ^ # 7 ] ^11 ^7}°1 # 7 j c^clofl ^^S]^ ^_2_>i# ^ 

«1*>JL, #7l TflolEcH 9j 7 >sl^ «M°1^ ^og-ofl # 7l t=eflo}o. s t^sjfe # 

-ff-cq <y=^- ^H^-tt ^ ^7>, 7flolE i =efloi ; ^ #7l ^12 ^17>^ #7l JELefl 

o]ofl -T-til^Jl, #7l TflolEofl o]7>5l^ ti>o]c^^ £<#6\) ej^H # 

71 J=efl°l°.^ #^£l^ ^^-^1 ^flo^Kr ^7}, ^ 

#71 ## ^7>> £ #71 #^ ^7>S1 TllolEcH] z\A ^^TT *fll #7} ^ *fl2 # 
*>« ^Wl^JI, #71 ^ ^ #7l «T#^l7l^ ti>o]cH^ ^oj-o. # 

71 *fll ^ ^12 ^7>S AA #3*Hr «H°1^ 

1- i^Rr *>*1 $2. s]£.^ M lr°J*l» ii#*>^ iL^ ^S.^1 5a°l 

^H^T, ^ #71 « 0 >^ 4i7>ol TflolHoll ^#S)^ T^l^Ka, #71 

°^<EH1 #71 ^ #S7V <y7>5l^ ( #71 ^*>« «o V #^Sl, #71 ^H^" 

°fl ^17>^ X| 1 XH #Jl^1 sJ^H #71 #5^0.5. «J-#£l^ ^SVfM XHSI^ *fll JS. 
3*. £ 
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0 ^#, *fl<>m, 31 #7l %Q TflolEofl ^s\^ ^al^Jl, #7l 

^^tH #7l <3 A]S7f <y7>5l^, #7} #3^_Ojg. ^e>» -fr^S), #7l XH'EH 

9l7\& X12 XH #^1 #7l -fr^^r ^VlM XW3^ Xl2 

Id 

» iL^ SIS. 

2] 

#7l X| 1 £ XI 2 Ji^fe ^ ^ ^sflAl&ll- S^uL, -8-71 

£r 4^ #7l XI 1 31 XI 2 ^-"Ml -*7l <3^# S^JL, 4^ #7l T^sflAl 

^S^, ^-71 tH^E^ E]-^ Zl-Z]- # 7 1 Xll g X|2 #7l # 

^t^M: S^jI, -*7l Xll iL^^l -8-71 Hi <5H eflig XH # ^ ^ 2 

Ji^Xl #7l B^^l ^o. 3^ ^c^g- ^ ^J-71 XI 1 ^ xl2 Ji^^-Sl -8-71 

3] 

XMM, sefl^l, ^ ^wl*>JL, #71 ±.3.^ 3*1=1*1, #71 Xl^m^l 

^ ^^51^ %#S*£)fe Xll '^43 ^7>, XMS, ^e|oJ, ^ ^igofl 

^ T^l^u!, #7l Xl^lS^l ^ #Jl7> ^^51^ %# 3*-5| ^ XI 2 ^^^1 i4, 

Xloie ( =eflo], ^ #7l Xll # 7 1 =efl<eHl ^s)^ ^p- 

«1*>^L, #71 7flo]E6fl' <?l7>£l^ a>o]cX^ ^oj-ofl $)is}a) sjr 7 ] c^o] 0_ S £ 
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^s]^ #ff-£} 2lH*Kr 711 ^.efl^l, ^ #7l *112 

#7l ELe^oH ^SItt ilit ^tij^Jl, #7l 7l)o] Eofl o]7}£]Tr «j- 0 l°i^ 
#7l E^JO S ^SHr i^}, ^ 

#7] ^ ±7} ^ ^7>^ # 7 ] TflolEofl ^ ^2 #7}-I- ^}^\ 

3-, 3l #7l %^ ±7}^ %^SM?1^ V}o)o]^ 7J-7J- ^V 7 j 

3\ *ll2 #7>s. #^*Rr tfM<>U 1J f 

« 3E^-*Hr s\sL9) #^ ?d^-7i iL#*}^ 2-7$ Xl<^ 

^, 

^ #?1 ^ r^7>^ ^-71 iiil ^ ^ #^#* ^W^JI, #7l ^ 

3#<H| #7l rf-g- A1^7> «y7>5l^, #7l #^#0_S -fr^Hfr *U ^ 

, 3l #?1 ±_7\2\ #7l iiii ^3^r ^ti)^>Jl ( # 7 ) 

a o V 7 1 Al^ 7 |. <y 7 V^^, #7l #^#0.5. ##*}^r ^2 iL^, 
1- i^V^ iL^ SIS. 

4] 

^13^1 S^M^, 

#7] 2111 ^ *fl2 SL^^r ^l-Z]- OltHEi ^ 7l^AlEi# If5U, #7} 91^] ^ 0 J 
^ #7l 2)U * *fl2 iL^^M] #71 0 J^-8r ^*KH, #^#^ ^ #71 71 
SflAlE^ #71 7l3f|AlEi^ Ej-^ # 7 1 2fl 1 ^ ^2 SL^^Ml # 

71 #^## ^*Rr SL^J 5\3-. 
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5] 

^ ii.it ^tll^Jl, ^-71 TflojEcHl A1J17> <y^5l^ ^2 i^ 

Tfl °lH , ^efl*?], ^ ^-71 *fl 1 i^H 1 i7>2l ceflojoll i5.it ^ 

«l*KlL, #7l TllolEofl o]7>£l^ HV^l^i 3*H H^l<?]o S #^5)^ ^ 

^ o^o. ^jo^Rr ^ i7>, * 711 3=31°!, ^ ^-71 ^2 i^^J i7>^ ^v 7 i = 

3^r3fe iiif T^l*^, ^"71 TflolEojJ oj7f3-cr «H^i 
^71 E^1?!£S. #33tt aflo^i=. i7>, £ 

#7} i7> ^ #7l i*}2] 4>7l TllolEo]! ol7>5l^ ^-f #7l i*} 

£ ^"71 i^t ^ ##3^2] ^ g^g. H>^ol^ ^oj-g. ^1 ^ 2 

^7>s. *m #3*Rr y}- o H^ 

£ #7] ^ i7>^ ^7l TflolEoll ^#51^ ^til^i, 

^-71 ^leH >8-7l cf£ A]^7> ^7>£l^ ( #7) ^&SL3. #*># #71 *fl 

<H<cN «?17>^1 *ll 1 *1H -tlJL^l #71 «o V #^fe ^*>^ 0 1 ^H^]^ 

^11 iL^Jf , 3l 
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, *1H#, ^ #*1 ±7.}S] #7] TflolEofl #33"§- JL 

o^^-ofl oi 7 m ^12 ^ison <^h #7i #^^o.s #^<>1 *H3*r 

*fl2 J&^^r 

i- ^ *ih*>71 $m *ih 33x1 5a°H, 

^V 7 ] tfHo^lJf o} a o V 7 ] ^ U Cf7} ^ #7l ^ # 7 ] TflolM^Hl ^^tt 

*fll ^71 ti}oH^tLo} ^ 2 #7} ^ ^-71 <#7] Tflolm^- 

^"7] Wl-Ol^^w-^ ^-71 ^1 t£7\ % ^7} ^ ±7}°) <#7] 7]]°} ^.Z>6\] %4-S\o] , 
#7} *f|l 7 ^s\^ nfl ^7} W>o]^^l«.^ ^1-71 cf7>^ ^7) 

«o V ^ 4i7>^ ^"71 7)}o)^l}o] ^<y-o] ^^^O.S. ^^KSL-Hj- ^"71 *fll X\)o] Aljr-g. «V 
^Rr *f|l ^H-^, 

^"71 W>ol^^«.^ ^-7] ^j)2 ^ ^-71 ±.7}°] ^7] TflolETj-ofl 

^^H, ^71 A]2 ^H*l 7 fl« 0 V5]^^ nfl #7} ^7] ^2 ^7>S] 

^"71 ^>^1 ^J-7] 711 oli=?i<2l ^<y-ol -^c5}£^- -^71 *fl2 

*lH ^ISl- 1^3 *Kr ^2 ^H-^ 

[^^J- 6] 
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#71 4ii ^ 412 M.^¥-xt aa ^ x^ui, #71 

£ #7l 4U £ 4l2 SL^^M #7l ^^^JL, #7l ^3flA]E^ Q]^ 

5f ^^M, #7} ^^jE^ # 7 } 4U * 412 Jl^-M #71 *g#S> 

ZL, #7l 41 1 Ji^^-ofl 3L^€ #71 ttl^Sl gflig ^H^. ^ ^-7] *fl 2 Ji^^-ofl i 

#71 tH^Sl efl^ 411 ^12 Ji^-M #7l ^flo^-fr fgs$f;} 

^ 4H 

7] 

415*<M1 

#71 411 4H^tt «1 5171, ^3*1 ^r#, £ ^^-7l« iMn, #71 alJE7l^ + 

#71 W}o]ol^l«o, Afr 7] ^ cl-^ofl ^Sjul, - ^#£r #71 ^ 
#71 711 <=>} Sofl ^SH, A o > 7l ^^1 ^c^g. j£ 7 ] H)M7}$\ £ #71 aj^-7}^ 

°J^^?_H1 ^^5lJI, #71 3-&7121 t?j^ #71 411 4H #3L7> #^£]tt 4H 

8] 

415%H1 9X°]*), 

#71 412 4H^ ^1^71, i£|*l ^ ^^711- If^Jl, #71 Hi 5171 S] + 

#71 dl7>Sl #71 THolEoj] ^£|JL, - <y^^ #71 ^ Aj- 

71 4|2 ^7}o\) 3^3^, #71 ^*1 #71 tilJ27l5l ^ #7l *\&7]2) 

^^^Hl ^^SlZL, #71 *\&7}S!) #^#0.51 #7l 412 4H.#S7> #^51^- 4H 
5lS.. 
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